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Sequence of a cDNA coding for human glutathione peroxidase confirms TGA encodes active sit<- 
selenocvsteine 
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Selenium dependent glutathione peroxidase (1) it a nuclear encoded cytosoiic and mitochondrial 
enzyme which maintains the integrity of DNA and lipids as well as reducing level* of endogenous 
hydrogen peroxide as follows: ° 

ROOH + 2 GSH — GSSG + RQH 4- I^O 
where ROOH represents peroxidized DNA (2), lipid hydroperoxides, membrane-associated 
phospholipid hydroperoxide* or hydrogen peroxide. We have isolated a cDNA coding the human 
enzyme from a kidney library in XgtlO by cross-hybridization with a bovine cDNA (3) ; 24 of 5300 
clones hybridized with the probe. The active site selenocvsteine residue (-CHLSeH) at position 47 (i.e. 
SeC) is encoded by the nonsense oodon, TGA, as is 'similarly observed in the mouse gene (4)! 
Interestingly evidence suggests that the selenium atom is incorporated corranslationally (5) rather than 
via a posttranslational modification step. This clone possesses 5 bp of the 5'- untranslated region, the 
603 bp coding region, 223 bp of the 3 "-untranslated region and a canonical polvadenylation signal, 
AATAAA, upstream of the polyA tract. The amino add sequence reveals the protein possesses 
approximately 87% and 85% homology with preprocessed bovine (3) and mouse enzymes, respectively. 

« - - - - - - & - S= & & tiS S £ VS is & 5S & & £ & SU SS Sic £ % M 

S 5 SS£ 15 £ 23 SS is Si SI E I c ciS SS 5S is £ SSHSiS 55 IS K 3 ia 5E 55 £ £ is m 

60 70 

ci2 ™ £i? f£? ™ H T Pr ° Ci7 L * W Vftl Um Cl7 Ph " tru Cy * A> " Cln Phe c ^ Hi - Cln Clu *„ xi- I.T. A.n OJu 

CAC CTC CAG C0C CCC CTC CCA CCC CCG CCC CTC CTO CTC CTC CGC TTC COC TGC AAC CAC TTT CGG CAT CAC CXG JUC ccc IIS US cil 269 

SE K gig aat ft£ £ if 5c' & & g? gg &' »- «« g. f ff Pr. ^ uy pj; Ly- ciu m ai r ii. 



AAC TTC ATC CTC TTC GAC AAC TCC CAC CTC JUC CCT CCD 359 

130 140 
~ _ rrr w ^ ~ , m *i* L * u p " * u r « *** Aop A ad 1U Thr il» lwu n.^ i nr A«p r» L 7 i l«u 

CTC TTC CCC TTC CTC COG CAC CCC CTC CCA CCT CCC ACC CAC CAC GCC ACC CCC CTT ATC ACC CAC ,CCC IIS CtC ATC M 



— ^ ES - « TT*C CCC £ £ £ S= JCC ^ 53 ^ i!E f !i *= L ~ I"? ^ * ^ t.u II. 

"° . 160 



- - - S - ^ » £ & - is S » Sir ffi ^ K S 5 £? K S ^ ^« £ E 



5J9 



ir« kit Ph. Cln Thr H. lap n, Glu Pro i.p iu Clu Ai« U»« i^y 6«r Gift Clr Pro S*p 111 ix 
mC 016 ™ ^ iCC ^ C1C ™ ^ ™ «C CCC CTC CTC TCT Ci^ c"c tSc S't 2cC ^ CC^CC^CICCt.CCCCTCCIOn 63} 
TCCeAOTTUCACTSmc^TCTCCOCCCCCTTTTCMttAtT,*^ 

TCTTClTCCC ASTCTCTCCCACXCCAACCC: AC! 
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EMBL accession no. X13S37 



The cDNA coding rabbit glutathione peroxidase was isolated f rom 
Itvr cDNA Horary in lambda gtll by cross hybridization with the 
rat glutathione peroxidase cDNA which was cloned in this laboratory 
and reported el.ewhereCO . The cDNA consisted of 600 bp of the 
coding region and the nucleotide sequence revealed that TGA, which ' 
is to be the stop codon in general, encoded seleno-cysteineCSeC) <si- 

Cirl 6 n^ aS H Pr ° V ^ t0 ^ S ° ^^^^onTp^ oxidases of m Q u7 e 

«an(3) and ratCl). The amino acid sequence deduced from cDNA • 
Possesses 84. 84, 87 and 85X homology with rat, .ouse, human, and ' 
bovine(4; enzymes, respectively. 

cccgctttgtctcacacc 



226 AACCJOTTTCOSOATCW^CCC^ 
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